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An Integrated Design and Verification Environment from
Upstream Design to Model Checking Process
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Naoki MIYAMOTO" and Katsumi WASAKI'

T Faculty of Engineering, Graduate School of Science and Technology, Shinshu University.
4-17-1 Wakasato, Nagano city, Japan
11 Faculty of Engineering, Shinshu University. 4-17-1 Wakasato, Nagano city, Japan
E-mail: t10ta544a@shinshu-u.ac.jp, 1twasaki@cs.shinshu-u.ac.jp

Abstract To execute a SPIN model checker, the targeted model has to be described by the dedicated specification description
language “PROMELA”. Also, linear temporal logical (LTL) expressions are used for the description of the specification to be
tested. In this study, we propose a method for automatically transforming the UML diagram used at the upstream design
stage of system development to PROMELA codes and LTL expressions. Automatic transformation to PROMELA codes is
achieved by the following procedures: (1)Combine the state machine chart and layout drawing of UML; and (2) Describe the
behavior, layout condition, and requested specifications of the targeted model to the state machine chart. Meanwhile, as a
requested specification, by restricting and expanding the sequence diagram of UML to a notation complying with the specifi-
cation pattern, automatic generation of LTL expressions is achieved. We made computer-aided tools that have the functions
above experimentally, and conducted evaluations of this method based on a case study of design verification.

Key words Upstream Design, Model Checking, UML, SPIN, PROMELA, Linear Temporal Logic, Specification Patterns
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> b447% Response & U7z, FTz, BERMHRE 2 DOFmEKD
MEEoTWVWBED, 2 DDEET I T A MeiL TidikL
7z. BfEUTz LTL REPBRZAWT, ¥— VAR Tk U7z
EORMEEE LTL RCEBZEHRT 3. BT hiz LTL KK 14
Th5.

Hi1& N7z PROMELA & LTL XZHWWT, SPIN E7/UiR#E

BTETIVREZITOTHER, At 7a b v, ERAAR
il L 2R Uiz, AR ZK 15 17”9 Initiator 7
oA, EEFIRREICERE LI25EE, ALIVE IREES L IX
TRANSRATE IREENWDONIER T 5 T L HMFREE Nz, BRAE
ICE U FIRREZERIC D W TIE, RAER 415, BEE 173 Tho 1z

6. FELHESERDRE

UML 2 & % EifiEEETD 5, PROMELA O— R U LTL &N
HEBZE#HT A LT, UML »S5ETIVRAERE TO—ELE
REMGID T REE x0Tz, Thuc kb, EFEa— RXERET
WgBTeial, BRICETIVRENETTES. £z, UML
EH—OY—)VTHEBORZH— L ERd s Lic kb, B
Wt TE S UML ICBWT, BROBEEZIS LA
TX%.

UML 75, EFVIRERAO Y0t ZEH AT 51,
—EICEWT B 7201, UML OFEEZRGIR L. XD T
EFNVOFRICHIGTE S KD, MOFEEEAVWizneEZT
W5. AW TRET HREFETE, UML THRETIVE
Y B, ETNVREOETERICKAINH TN HE
T, ANTTO UML KBS LADESRCTET, LEa—N
T2%. 5%, REFERZEHTL, UML iRy —)IWe T «—
RNy 7§32 LT, KOEENEREZEDELEa—%
XIRT BFEEBE LIz,

BEE AWZEO—IBIIRIEERIZEE (23500174) DBIRZEZIT Tz
LEDTHSB.
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